Impairment of the blood-brain barrier: a potential surrogate delineating the determinants of cerebral bleeding caused by fibrinolytic drugs.
Intracranial bleeding is encountered in some patients with acute myocardial infarction treated with fibrinolytic drugs, and especially in patients with occult cerebral vasculopathy. In order to determine whether pharmacologically induced plasminemia is a determinant, and whether impairment of the blood-brain barrier can serve as a marker of risk, we studied spontaneously hypertensive stroke-prone rats (SHRSP) genetically disposed to cerebral vasculopathy. In order to simulate the induction of plasminemia in patients treated with fibrinolytic drugs for acute myocardial infarction, three intravenous injections of human plasminogen and human tissue-type plasminogen activator (t-PA) were administered to the rats at 2-h intervals (12 mg plasminogen plus 60 micrograms t-PA, 6 mg plus 30 micrograms t-PA, and 0.5 mg plus 2.5 micrograms t-PA), and serial blood samples were assayed for plasmin. One hour after the final intravenous injection, the brain was perfusion-fixed with 4% formaldehyde, and the blood-brain barrier integrity was assessed by localization of immunoglobulin G (IgG) using fluorescein-conjugated goat anti-rat IgG and confocal microscopy. Transient plasminemia followed each injection of plasminogen and t-PA. Intracranial extravasation of IgG was observed in nine of 11 SHRSP treated with t-PA and plasminogen. None of seven SHRSP injected with vehicle alone exhibited extravasation (chi 2 = 6.37, P = 0.01). The results indicate that the blood-brain barrier in SHRSP is susceptible to impairment secondary to pharmacologically induced plasminemia and is predisposed to bleeding. The preparation developed may facilitate the delineation of relative risk of injury to cerebral vessels with thrombolytic therapy.